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0 Device for detecting the movement of a part 
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© Speed detection of a moving part provided with 
a magnetic pulse-generator applied e.g. in the seal 
of a rolling bearing is known. The claimed system 
introduces, however, a simple manner for detecting 
a movement independent of the speed of the rotat- 
ing part, i.e. the pulse-ring (1). 
Thereto a sensor (4) is applied which comprises 
coils (5, 6) on the body (7) made of a relatively soft 
magnetic material, having poles with a narrow air-slit 
(8) positioned adjacent said pulse-ring (1). The coils 
(5,* 6) of a Wheatstone circuit are connected to a 
high frequency signal generator. 
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Device for detecting the movement of a part 


The invention concerns a device for detecting 
the movement of a part, equipped with a magnetic 
pulse generator which is divided into sectors which 
are magnetized in sequence in the direction of 
movement, first in one direction of magnetization, 
then in the other direction of magnetization, or 
which are not magnetized at all, and a sensor for 
detecting a magnetic field, whereby the pulse gen- 
erator or the sensor is connected to the moving 
part 

A similar device is known, for example, from 
the French patent application 2,574,501 . This pub- 
lication concerns In particular the manner in which 
the sensor is mounted near the part whose move- 
ment must be detected. 

The invention aims at creating a device of this 
type which will allow the detection of movement in 
a particularly simple manner, independent of the 
speed of the moving part. 

For this purpose the device according to the 
invention is characterized by the fact that the sen- 
sor consists of a coil wound around a core made of 
a soft magnetic material whose poles enclose an 
air gap and are adjacent to the pulse generator, 
whereby a generator generating a high-frequency 
signal is connected to the coil. 
. The invention is based on the idea that the 
impedance of the coil depends on the relative 
permeability, which in turn depends on the mag- 
netic field generated by the pulse generator, so 
that the impedance will vary with a movement of 
the sensor vis-a-vis the pulse generator. This vari- 
ation in impedance will l&ad to a variation in the 
high-frequency voltage over the coil, which can be 
easily processed. 

According to a preferred embodiment of the 
invention two equal coils are mounted on the core, 
which coils are connected to opposing branches of 
an induction bridge, whereby the other two 
branches of this bridge contain a third and fourth 
coil equal to the two aforementioned coils, whereby 
the generator is connected to a first pair of corner 
junctions of the bridge and the other pair of corner 
junctions releases a signal which depends on the 
magnetic field generated by the pulse generator. 

This makes it possible to obtain in a simple 
manner an output voltage of the bridge which de- 
pends exclusively on the magnetic field supplied 
by the pulse generator, and therefore on the move- 
ment to be detected. 

The invention is particularly suited to rotating 
bearings, with the pulse generator consisting of a 
ring incorporated in a seal of the bearing. Accord- 
ing to the invention it is advantageous in this con- 
text if two sensors are mounted in the direction of 


rotation at a predetermined distance from one an- 
other, whereby a processing unit is used to mea- 
sure the time interval between the occurrence of 
the same signal in the two sensors. This results in 
5 the fact that the measurement of the movement is 
virtually independent of irregularities in the pulse 
ring, and the measurement of the speed of the 
moving part is reduced to a time interval measure- 
ment. 

io The invention is further explained hereafter with 
the aid of a drawing showing an example of execu- 
tion of the device according to the invention. 

Figure 1 shows a schematic perspective 
view of a pulse ring and a sensor which are ap- 

15 plicable to an example of execution of the device 
according to the invention. 

Figure 2 is a highly schematic, partially ren- 
dered cross-section of a rotating bearing with the 
pulse ring contained in a seal. 

20 Figure 3 shows an induction bridge which 

contains a sensor according to Figure 1. 

Figure 1 shows a pulse ring 1 divided into 
sectors 2 and 3 which in the direction of the 
circumference are magnetized in sequence, first in 

25 one and then in the other direction of magnetiz- 
ation, as indicated schematically with the letters N 
and S. As an alternative, it is possible to insert a 
non-magnetized sector between every two mag- 
netized sectors. Near pulse ring 1 there is a sensor 

30 4 which is equipped with two equal coils 5 and 6 
wound around a core 7 made of a soft magnetic 
material with an air gap 8 between the poles of the 
core, adjacent to the pulse ring 1. 

Figure 3 shows an Induction bridge circuit in 

35 which two opposing branches contain the coils 5 
and 6. The two other branches contain coils 10 and 
11 which are equal to one anotherand to the coils 
5 and 6. A generator 12 is connected to one pair of 
corner junctions of the bridge circuit, which gener- 
ic ator supplies a* high-frequency signal to the bridge. 
The other pair of corner junctions forms an output 
13 where an output signal U can be captured which 
depends on the strength of the magnetic field 
supplied by pulse ring 1. This is due to the fact 

45 that the impedance of the coils 5, 6 depends on 
the relative permeability of the core 7 which in turn 
depends on the strength of the external magnetic 
field. This means that when the pulse ring 1 rotates 
with regard to the sensor 4, this rotation can be 
'50 detected up to zero speed, which is not possible 
with known induction systems. 

Figure 2 shows part of a bearing 14 with a 
partial rendering of an outer race 15 and an inner 
race 16. A seal 17 is attached to the outer race 15, 
which seal holds the pulse ring 1 . As a result, the 
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device described can be incorporated in a very 
simple manner in a bearing. 

When incorporated in bearings the device de- 
scribed can be part of an anti-blocking system 
which can be manufactured at low cost considering 5 
that the components of the device are relatively 
cheap. In addition, the anti-blocking system, 
equipped with a device according to the invention, 
can also function at very low speeds which is not 
possible with the known systems. 10 

During rotation the pulse ring 1 releases an 
oscillating signal corresponding to a sine wave. In 
known devices the speed is usually determined by 
measuring the time which elapses until a 
wavelength has passed the sensor 4. However, due is 
to irregularities in the pulse ring 1 the wavelength 
of the signal may vary in the course of a rotation, 
thereby simulating a variation in speed which in 
reality does not occur. 

According to the invention this problem may be 20 
remedied by mounting two sensors 4 in the direc- 
tion of rotation at a predetermined distance from 
one another amounting to less than one 
wavelength. A processing unit - not further de- 
scribed - measures the time interval between the 25 
appearance of the same signal at both sensors. 
The result is that the accuracy of the speed mea- 
surement is determined by the accuracy of a mea- 
surement of time and the distance between the two 
sensors. Clearly, these two parameters can be 30 
maintained with greater accuracy than can be 
achieved in the manufacture and maintenance of 
an accurate periodic pulse ring. 

The invention is not limited to the examples of 
execution described above. They can be elabo- 35 
rated in various ways within the scope of the inven- 
tion. 


on the core (7)/ which coils are connected to 
opposing branches of an induction bridge, whereby 
the other two branches of this bridge contain a 
third and fourth coil (10. 11) equal to the two 
aforementioned coils, whereby the generator (12) is 
connected to a first pair of corner junctions of the 
bridge and the other pair of corner junctions re- 
leases a signal (U) which depends on the magnetic 
field generated by the pulse generator. 

3. Device according to Claim 1 or 2, intended 
in particular for rotating bearings, with the pulse 
generator (1) consisting of a ring incorporated in a 
seal (17) of the bearing, characterized by the fact 
that in the direction of rotation two sensors (4) are 
mounted at a predetermined distance from one 
another, whereby a processing unit is used to 
measure the time interval between the occurrence 
of the same signal in the two sensors. 


Claims 


40 


1. Device for detecting the movement of a part 
(15), equipped with a magnetic pulse generator (1) 
which is divided into sectors (2, 3) which are mag- 
netized in sequence in the direction of movement, 45 
first in one direction of magnetization, then in the 
other direction of magnetization, or which are not 
magnetized at all, and a sensor (4) for detecting a 
magnetic field, whereby the pulse generator or the 
sensor is connected to the moving part, character- so 
ized by the fact that the sensor (4) consists of a 

coil (5, 6) wound around a core (7) made of a soft 
magnetic material whose poles enclose an air gap 
(8) and are adjacent to the pulse generator (1), 
whereby a generator (12) generating a htgh-fre- 65 
quency signal is connected to the coil. 

2. Device according to Claim 1, characterized 
by the fact that two equal coils (5, 6) are mounted 
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